MOT SO NGUYEN NHAN KY THUAT DAN DEN KET QUA
AMTINH GIA VA DUONG TiNH GIA CUA XET NGHIEM PCR
CHAN DOAN SARS-COV-2

Lé& Nguyén Minh Hoa!, Pham Vié¢t Hung?,
Tran Anh Pao’, Lé Xuin Tung?.

Xét nghiém, truy vét va diéu tri 1a ba tru cot trong chién lugc phong chdng dai dich COVID-19
ctia nude ta. Két qua xét nghiém chinh xac do d6 déng vai tro vo cing quan trong dé tir dé
khoanh ving dap dich hiéu qua. Phuong phép xét nghiém bang ki thuat PCR duoc coi 1a tiéu
chuan vang dé khang dlnh ca bénh nho do nhay va d¢ dac hi€u cao. Tuy nhién, cac phong xét
nghiém can luu ¥ cac yéu t ki thuat co thé anh huong dén két qua xét nghiém. Cac nguyén
nhan gay am tinh gia ¢ thé do chat lwong mau khong dat, thoi gian 1dy mau, hay hoa chat st
dung. Céc nguyén nhan gay duong tinh giéi thudng lién quan dén thao tac ctia ki thuat vién ciing
nhu hoa chét, trang thiét bi. Nhan dinh tot cac nguyén nhan nay s& gitup phong x¢t nghiém lam
t6t hon trong phién giai két qua, dong thoi dam bao chét luong xét nghiém dé phuc vu chong

dich hi¢u qua hon.

Tir khoa: K¥ thuat xét nghiém, Am tinh gia, duong tinh gia. SARS-CoV-2.

DAT VAN BE

Nhiém trung vi rdt corona chiing mdi [ mot bénh
dudng ho hap cap tinh gay nén bdi virus SARS-CoV-2.
Triéu chifng nghiém trong cd thé dan i ty 18 tr vong Ién
tdi 14,8% & nhitng ngudi tir 80 tudi trd 18n®. Mc du dai
dich dugc tuyén b bdi TG chiic Y t& Thé gidi (WHO) vao
ngay 11/3/2020@ va cac bién phap ngan chan da dugc
ban bd trén nhiéu qudc gia, tuy nhién dich bénh van tiép
tuc lan truyén Ién t8i trén 166 triéu ngusi nhiém va gan
3.500.000 ca tr vong nhu da dugc bao cdo vao ngay
23/5/20216),

Xét nghiém RT - PCR da dudc si dung dé phat hién
gen RNA clia SARS-CoV-2 va dugc xem xét nhu la phuong
phap chan doén tiéu chuan. Xét nghiém axit nucleic nhu
RT - PCR ¢4 thé phat hién céc loai vi rdt véi dd nhay va
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dd dac hiéu cao. Quy trinh xét nghiém PCR nhdm phat
hién SARS-CoV-2 do WHO khuyén cao dua trén sang loc
gene E cua vi rut va khang dinh bang gene RdRp®. Tuy
nhién, phuong phap nay yéu cau thiét bi xét nghiém
chuyén dung va dao tao nhan vién vdi kj nang chuyén
nghiép. Ngoai ra, dé c mot két qua xét nghiém kip thdi
va chinh xac, cac phong xét nghiém can luu y dén mot s6
yéu t6 k§ thuat c6 thé anh hudng dén két qua xét nghiém.
Bai viét dugi day sé phan tich cu thé tac dong cla tiing
yéu t3 ¢ thé dan dén két qua am tinh gia va duong tinh
gia clia xét nghiém PCR chan doan SARS-CoV-2.
AM TINH GIA
Qua trinh trudc xét nghiém
Chét luong bénh pham khéng dat

Bénh pham tiéu chuan dé xét nghiém PCR thanh cdng
la dich ty hau va dich hong dugc lay ding phuang phap®.
Cac bénh pham dudng hd hap trén khac nhu dich rira ty
hau c6 thé cho tai lugng vi rdt thdp hon hodc thdm chi
khong phat hién dudc virus. Can nhan manh la phai lay da
bénh pham & 2 vi tri trén bdi néu chi xét nghiém duy nhét
dich hong s& dan dén am tinh gia. Ngoai ra dich ty hau



néu khong 18y dugc & dling vi tri gidi phau ma chi ngody
dugc phan ngoai khu vuc tién dinh miii cling sé cho két
qua am tinh gia. Do dd viéc dao tao diéu duGng vién, ki
thudt vién &y mau chudn xac 1a cuc ky quan trong.
Thai diém Idy mau khéng phu hgp:

Thdng thuting 1dy mau ngay khi xuat hién triéu chiing
bénh, tuy nhién véi nhitng trudng hop nhiém khdng triéu
chiing thi thai diém 18y mAu rat quan trong. Lay qué sém
(1 - 3 ngay) sau khi phai nhiém cé thé dan tdi am tinh gia
do vi rdt chua kip nhan 1én dl lugng dé phat hién dugc.
Ngugc lai 18y mau qua mudn (thuding tir ngay bénh tir 17
trg di) cling s& cho két qua &m tinh do Iic nay co thé da
dao thai hét vi rat®., Lic nay thi can lam thém xét nghiém
khang thé IgM - IgG dé xéc dinh liéu bénh nhan d& phoi
nhiém hay chua. Luu y rdng d6i véi COVID-19 thi IgM
khong phai la marker dac hiéu cho giai doan cap cla
bénh® nhu ddi véi cac tac nhan thong thudng khac bai
nhiéu bénh nhan IgM con xuat hién muodn han ca IgG.
Méi trudng bao quan, van chuyén khéng dam bao:

Giai doan dau cla dich, khi mdi truGng VTM con
chua phé bién thi nhiéu don vi ding nuéc mudi sinh ly
hodc PBS (phosphat buffer saline) thay thé. Ban than
nudc mudi hay PBS khong ¢ chat (frc ché PCR, tuy nhién
néu 6ng dung mdi trudng khdng dam bao, chdng han
dinh 1 it heparin hodc c6 bt gang tay bam vao hay bat
ky chat (fc ch& no sé& lam PCR khong thuc hién dugc dan
t6i két qua am tinh gia. Do d, khuyén cio nén mua san
8ng mdi trudng van chuyén tiéu chudn bdi moi trudng nay
cd tac dung bao quan vi rit séng dé& ngoai PCR con cd thé
lam nudi cdy, phan lap (nudc mudi hay PBS chi ¢ thé
dung cho PCR do vi rit trong mau s& chét).

Qua trinh trong xét nghiém

GOp mau qué nhiéu: Hién nay quy dinh cho phép c6
thé gop dén 10 - 20 mau cho 1 phan (ing PCR®, tuy nhién
v6i nhitng ngudi lam PCR kinh nghiém, gdp tif 5 mau trd
xudng s& an toan han. Ly do a vi khi gdp mau nghia 1 da
giam thé tich tach chiét, do d6 nguy ca &m tinh gia, bo lot
ca bénh s& cao hon. Thuc t& cho thay véi nhitng mau Ct
tam 33-35 trd Ién thi khi gop sé am tinh.

D3i vai quy trinh tach tay dung kit (chdng han Qiagen
RNA extraction kit®.

Hoa chat tach chiét khong dam bao: dac biét la car-
rier RNA do dé 1au hodc bao quan khéng dung cach. Theo

quy dinh cla nha san xudt, carrier RNA sau khi hoan
nguyén, néu dung ngay thi cho vao lysis buffer AVL, néu
khdng dung ngay phai chia vao cac aliquot nho va cat tu
-200, lan sau ldy du lugng ra dung, tranh tan déng nhiéu
[an. Néu lam khong ding thi hiéu suat thu RNA s& bi anh
hudng dan dén am tinh gia. Do do, d& dam bao chat
lugng thi mau nén tach cling chitng ndi tai [ EAV 1a mot
virus RNA tir hai cdu (equine). Néu chitng ndi tai cho két
qua t6t thi cd thé tin tudng hiéu sudt tach chiét dam bao.
Nham buffer: didu ndy dé xay ra do ki thuat vién mdi
lam, chua thao quy trinh nén dé& nham thi tu cho cac
buffer gom con, AW1. AW2 hoac r(ra [an 2 |€ ra phai cho
AW2 nhung lai duing nham lo AW1. Ngoai ra sai st con c6
thé g&p khi quén khdng thém con vao 2 lo AW1 va AW2.
Thong thudng néu tach it thi khdng may khi quén nhung
khi tach chiét nhiéu va dung kit méi lién tuc thi dé gay
nham Ian gitra buffer clia kit cti va kit mdi. D& tranh hién
tugng nay thi nén cd gang ding hét vat tu cla kit cli méi
chuyén sang kit méi va cac buffer cii con thira thi nén bo
di. Trong thuc t€ cac phong thi nghiém hay don buffer
thira lai dan tSi nham 1an lo cii lo mdi. Ngoai ra cling can
danh d&u lo nao da thém cbn va ngay md lo dé ngudi
dung sau dé dang phan biét.

D&i v6i tach chiét hé théng tu dong: (chdng han
Magna Pure 96, Magna 24) cac hé thdng nay thugng s
dung bi tIr thu RNA nén hiéu suat thu hoi RNA phu thudc
may mdc va hda chat hang, tuy nhién thudng khdong tét
bang tach tay. Do dd khuyén cdo nén tach cung chiing
ndi tai va chay PCR cling d& dam bao chat Iugng xét
nghiém.

Tra mau bo sét hodc thiéu thé tich mau: tach chiét
xong thi s& thém 5 - 10ul RNA khudn mau vao 6ng mas-
ter mix d€ chay phan ('ng PCR. Tuy nhién néu chay nhiéu
(Iam PCR dia) ma lai duing pipette don kénh thi rat dé& bo
s6t hodc hit thiéu thé tich gdy am tinh gia. Gidi phap cho
tinh trang nay 13 duing pipette da kénh néu mau dugc tach
chiét tu dong. Con néu mau tach tay thi t6t nhat khi tra
mau nén cd 2 ngudi va han ché chay mau dém béi khi
KTV mét, dém nham thi rt dé dan dén sai sot.

Qua trinh sau xét nghiém

Sau khi hoan tat chugng trinh PCR, mot s6 may cho
phép chinh baseline (dudng nén) theo dé gia tri Ct value
cling sé thay d6i nhat dinh. Néu chinh baseline qua cao s&
khién mdt s6 mau dang tir duang tinh y&u thanh am tinh.
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PGi vdi trudng hop nay can xem cu thé tiing do thi clia
mau nghi ngd va chay lai néu can. Tuy nhién khuyén céo
khong nén chinh baseline qua cao, gia tri huynh quang
cho baseline (truc tung clia d6 thi) nén trong khoang tur
300 - 500 3 vira. Néu tin hiéu nén qua nhiéu thi can xem
xét thay probe mdi bi probe dé 1au hodc tan dong nhiéu
[an hodc khong quan gidy bac sé gay dut gay reporter lam
tdng huynh quang nén dan dén nhiéu.

Ngoai ra con mét nguyén nhan nira do la gene dich
khéc nhau din dén khé khén trong nhan dinh két qua.
Phé bién nhét la gene E duang tinh trong khi RdRp lai &m
tinh. Ly do la vi RdRp kém nhay han E do d6 gene E dudc
dung trong sang loc cdn RdRp chi dung dé khang dinh.
Hién nay thi quy trinh cia WHO da cho phép chi can gene
E duang tinh 18 la cd thé két ludn ca bénh dugc(10). Tuy
nhién cing can canh giac bai van ¢ kha ndng duong tinh
gid nén néu van nghi ngd can 1am thém phudng phap
khac hodc dan gian haon la chay thém cac gene khac nhu
N ho3c Orf1ab (Open reading frame) dé& c6 thé két luan dé
dang hon.

DUONG TiNH GIA

Trudc xét nghiém: do 6ng van chuyén méi trudng
bi nhiém. Kha néng nay tuy it xay ra nhung van cd thé
gap do dng chira mdi trudng van chuyén khi bao quan &
phong xét nghiém chua ding cach (chéng han dé chung
trong t0 véi bénh pham) hoéc chuyén xudng khoa Iam
sang nhung didu dudng vién bo quén dan dén dé lau
khién chét lugng 6ng khéng tét. P& khédc phuc thi can
dung 6ng con han str dung va khéng phat 6ng moi trudng
qua nhiéu cho lam sang. T6t nhat khi giao nhan moi
trudng can ki s6 ngudi giao nhan, ngay gid va sb Iugng
dng phét ra dé sau nay tién tra c(u.

Trong xét nghiém: nhiém chéo tir m3u duong cao
tach cling mé chay: khi tach chiét 24 mau cling nhau,
néu trong mé tach ¢ nhitng mau tai lugng vi rit cao ma
thao tac pipette lai khong t6t, tao giot bén thi rat dé nhiém
sang cac mau Ian can. C6 thé phét hién dugc kha néng
nay khi ludn tach cling mau Mock 1a mau chi cé nudc cat
thay vi bénh pham. Néu mau mock hay con goi I3 chiing
am tach chiét duang tinh thi nén lam lai can than hodc
thay KTV khac tach chiét. Néu két qua van duong thi can
thay bo hda chat tach chiét mdi bdi lic nay kha nang cao
la hda chat dung dich tach chiét da bi nhiém. Ngoai hda
chat thi cac thiét bi phu trg dung trong tach chiét nhu may
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vortex, may ly tdm va dac biét pipette cling can vé sinh
thudng xuyén bang con hay dung dich khir DNA, RNA
nham loai bd nguy cd nhiém. Mi trudng phong tach chiét
cling phai bat dén cuc tim thudng xuyén vira dé dam bao
an toan sinh hoc vira giam thiéu nguy cd nhiém PCR.
Nhiém chirng 4m héa chat (NTC - no template
control): chimg am héa chat bi nhiém thudng do hda
chat mé ra md vao nhiéu [an hodc st dung chung pipette
véi phong tach chiét hay tra m3u. Khi hién tugng nay xay
ra can kiém tra lai can than va bo bd hoéa chat bi nhiém
ngay. Tuyét ddi khong di chuyén pipette tir phong sach
(hda chat) sang phong tach chiét hay tra mau va ngugc
lai. Ngoai ra can tuan thu quy trinh xét nghiém la pha mix
trudc, sau do mdi lam tach chiét va tra mau PCR. Néu c6
qua nhiéu mé chay thi nén phan céng ngudi chuyén pha
mix, ngudi chuyén tach chiét dé€ giam thi€u nguy co ra
vao phong xét nghiém khong hap Iy dan dén sai sot.
Nhiém chéo tir chirng duong khi tra mu: sau khi
tach chiét xong, tra mau vao dia PCR can thao tac pipette
chinh x&c va can than. T6t nhat tra mau trudc, sau dé day
ndp lai rdi méi thao tac dén ching duong dé giam thiéu
nguy cd nay. Déc diém cta kiéu nhiém nay thudng rai vao
cac giéng gan vi tri chfng dugng nén ki thuat vién can
Ity y chay lai néu nghi ngg.

Nhiém amplicon trong qué trinh chay PCR: ampli-
con 1a cac ban sao DNA dugc tng hdp trong qué trinh
PCR. DGi véi PCR real - time cac ban sao nay dugc gilr
nguyén trong 6ng phan (rng, tuy nhién néu khong may
8ng bi hd ndp (do nhiét d cao) hodc nit khdng chét dan
dén bay hdi thi amplicon sé thoat ra ngoai. Chi can 1
lugng nhd amplicon thodt ra sé& lam nhiém may real - time
va mdi trudng phong may. Néu may realtime bi nhiém &
block nhiét thi mé chay xét nghiém tiép theo s& bi anh
hudng néng né bai ki€u nhiém nay thudng cd do thi 1én
rat s6m va déu nhau & gan nhu tat ca cac giéng nén
khdng thé nhan dinh dudc két qua. Chua ké viéc khéc
phuc hau qua do nhiém amplicon 13 tuong ddi gian nan va
can thdi gian dé€ lugng amplicon trong mdi trudng PXN
giam dan. Cac giai phap nhdm gidm thiéu nguy cd nhiém
amplicon gém: 1. Tap huén c&n than nhan vién viéc dong
ch3t ndp Sng PCR sau khi tra mau xong bdi chi cdn mot
ngudi bat can thdi la ca phong xét nghiém vét va 2. Han
ché chay may lién tuc, can cho may thdi gian nghi ngai,
t6t nhat 1 dén 2 tiéng gilra cac mé chay 3. V& sinh phong



may bang con va dung dich DNAaway va dén cuc tim
thuGng xuyén.

Duong tinh gia do héa chat dé lau: Thudng la do
probe giam chét Iugng dan dén tin hiéu khé phan biét gita
nhiéu va do thi chuan. Trudng hdp nay thudng gip khi dng
probe da tan dong nhiéu lan hodac master mix da dung gan
hét nén nong doé probe/moi bi anh hudng. Khac véi cac
trudng hdp duang tinh gid néu trén, trudng hgp nay do thi
thugng xau va khong ro curve, doi khi tin hiéu huynh
quang chi ngoc Ién chit réi chay ngoan ngoéo. Lic nay thi
nén mix lai PCR duing hda ch&t mdi va chay lai d& xem con
hién tugng xay ra nifa hay khong. N&u van khdng quyét
dinh dugc thi tét nhat nén tach chiét lai hodc |8y lai bénh
pham. Ngoai ra khi phai chay nhidu mau thi cac PXN
thudng hay pha mix san va dé vao ti am, néu bdo quan
cac mix pha san nay khong t6t cling sé cé thé gép dudng
tinh gia vi thudng cac mix pha san sé khong dudgc day chit
ndp ma chi day hd nén dé bi nhiém. Do d6 nén ghi ngay
pha mix |én 6ng, d& mix & ndi tranh anh sang trong tu,

dong thdi pha xong nén ding ngay trong vong 3 - 5 ngay.
KET LUAN

Xét nghiém, truy vét va diéu tri la ba tru cot trong
chién lugc phong chdng dai dich Covid-19 & nudc ta.

Phuong phap xét nghiém bang ki thuat PCR dugc coi
3 tiéu chudn vang dé khang dinh ca bénh Covid-19 nhg
do nhay va do dac hiéu cao.

Trong xét nghiém can luu y cac yéu to ki thuat gay am
tinh va duang tinh gid anh hudng dén két qua xét nghiém.

Cac nguyén nhan gdy am tinh gia cé thé do chat
lugng mau khong dat, thai gian 13y mau, hay hoa chat st
dung.

Cac nguyén nhan gay duong tinh gid thudng lién
quan dén thao tac cta ki thuat vién cling nhu hda chat,
trang thiét bi. Nhan dinh t6t cac nguyén nhan nay sé gilp
phong xét nghiém lam t6t han trong phién giai két qua,
dong thai dam bao chat lugng xét nghiém dé phuc vu
chong dich hiéu qua han.
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SOME TESTING TECHNICAL CAUSATIONS MAY AFFECT THE RESULTS,
LEADING TO FALSE NEGATIVE AND FALSE POSITIVE FINDINGS OF PCR METHOD
IN DIAGNOSING SARS-COV-2

Summary

Testing, tracing and treating are three main compo-
nents of Vietnam preventative strategy against COVID-19
pandemic. The testing results, therefore, play a vital role
in effectively delineating case - detected area. The PCR
method could be considered as a gold standard to con-
firm the case thanks to its very high sensitivity and speci-
ficity. However, many technical aspects may affect the
results, leading to false negative and false positive find-

ings. The false negative results may related to inappro-
priate sample quality, sample collection time or testing
reagents. The false positive results might link to manually
pipetting errors as well as reagent and instrument con-
tamination. Better identifying such technique issues could
improve the intepretation of PCR results and therefore,
contribute to laboratory quality control for further pan-
demic - containing efforts.

Key words: Testing technique, False negative, false positive. SARS-CoV-2.
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